CDM and Carbon Markets by Christensen, John M.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 19, 2017
CDM and Carbon Markets
Christensen, John M.
Publication date:
2010
Link back to DTU Orbit
Citation (APA):
Christensen, J. M. (2010). CDM and Carbon Markets. Paper presented at UNEP Course on Multilateral
Environmental Agreements, University of Eastern Finland, Joensuu (FI), 5-27 Aug, .
CDM d an  
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John Christensen, Director
UNEP Risoe Centre
Outline of Presentation
• UNEP Risø
– who we are and what we do
• Kyoto Protocol and targets – status
• CDM and carbon markets
– Principles
– Status of the CDM market
Project examples–  
– UNEP activities 
• Capacity building
• Regional promotion
• Analytical and web services
UNEP Risøe Centre –
Energy, Climate and Sustainable Development
International research team of over 
35 economists and scientists.
Based on agreement between Risø, 
UNEP d D id L t d t Ri o an  an a. oca e  a  sø 
since 1990.
Mandate is to support and promote      
UNEP activities in the areas of 
energy and climate change, with a 
i l h i d l ispec a  emp as s on eve op ng 
countries. 
I t t d t f UNEP DTIE P i
The special setup of URC
• n egra e  par  o    ar s
• Core research budget
• 35 - 40 economists and scientists from 17 different nations.
• Access to a broad range of energy scientists and specialists 
at Risø DTU. 
• A wide network of collaborating institutions NGO’s and     ,   
partners in more than 40 - 50 developing countries.
• A non profit public institution with high demands to 
procedures transparency and accounting,   .
F UNEP’ li t hocus on s c ma e c ange 
strategy
UNEP Climate Change Strategy Priorities
• Adapting by building resilience to a changing climate
• Facilitating transition towards low carbon societies
• Improving understanding of climate change science
• Communicating and raising awareness 
Thematic structure and strategic 
objectives
• Facilitating cleaner energy technology transfer
I t l d ffi i t t h l i
Cleaner Energy 
D l • mprove access o c eaner an  e c en  energy ec no og es• Analytical support for overcoming political and institutional barrierseve opment
• Piloting new approaches within energy and carbon finance
• Enhancing a more equitable regional CDM project distribution
• Facilitating a more efficient carbon market
Energy and 
Carbon Finance       
• New approaches for assessing cc vulnerability, adaptation and 
mitigation 
• Capacity building for integrating adaptation in dc policies and 
planning. 
F th i th d t di f i t d ti
Climate Strategies 
and Resilient 
Development • ur er ng e un ers an ng o  cc mpac s an  response op ons
Kyoto Protokollen
Emissions reduction:
5 2% d ti f i i f A I i 2008 12 .  re uc on o  em ss ons rom nnex  n -  
compared to 1990
 30% reduction compared to BaU     
Flexibility mechanisms”
 Cl D l t M h i (CDM)ean eve opmen  ec an sm 
 Joint Implementation 
E i i t di m ss ons ra ng 

Burden sharing in EU 
EU status from 2009 from EEA
Status on achievement EU – EEA 2008
On track, but ………..
Principles of Kyoto targets
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How Denmark plans to reach the 
target
Current deficit and how to close 
the gap
EU – ETS 
Key Characteristics 
• Cap and trade
• CO only (will change from 2013)2     
• About 50% of the CO2 emission in the EU
• Sectors: 
- Combustion installation with rated thermal input > 20 MW
- Mineral oil refineries & coke ovens
- Ferrous metals
- Mineral industry (cement, glass, ceramics)
- Pulp and paper  
• About 12000 facilities covered
EU – ETS 
Key Characteristics II 
• Three periods (2005-2007, 2008-2012, 2013 - 2020)
• CDM/JI linking directive adopted   
• Each EU country sets:
- National commitment (cap)
N ti l All ti Pl (NAP)- a ona  oca on an 
• NAPs have been reviewed by the EU
• In 2005-07 not much reduction in NAPs
• Consequences:
- more domestic action
more severe reductions in 2008 2012-     -
EU – ETS 
Key Characteristics III 
• Results in 2nd period so far:
• Moving from test to business with full financial products        
• Impacts of finance crisis strong but temporary
• Phase III agreement stabilizes market but also increases 
speculation in futures and possible EU 30% target       
• New proposed features for 3rd period
• Auctioning of credits will increase to over 50% mainly in 
electricity and aviation
• Allocations and Auctioning will be regulated at EU level 
• Aviation included from 2012 plus some other new sectors
• Possibly limits on share of CDM credits
"Recent research shows that the EU ETS is starting to affect investment decisions of major 
European power generators These companies see that the EU ETS is here to stay and that  .             
by 2020 the European generating fleet wil lbe materially cleaner than it is today."
Director of Carbon Market Research, Bloomberg New Energy Finance
Price and market volume in Phase II      
Point Carbon analysts estimate that the volume of transactions on the 
European carbon market has been growing from 262 million ton in 2005 to 
809 million ton in 2006, 1,455 million ton in 2007, 2,713 million ton in 2008, 
and 5,016 million ton in 2009
Global Carbon Market
• Fragmented market 
– Project-based (baseline and credit system)
• Emission reductions are created and traded through a given 
project or activity (JI and CDM)     
– Allowance market (cap and trade system)
• Emission allowances are defined by regulations at the 
international national regional or firm level - Kyoto-ET EU-, ,     , 
ETS, Domestic: UK, Japan, Canada, Korea. Firms: BP, Shell
• Linkage between EU ETS and project-based mechanisms
– Voluntary market 
• Individuals and companies account and trade their greenhouse 
gas emissions on a voluntary basis (carbon compensation and 
travel compensation schemes)
• Several companies expressed interest in buying project-based 
credits (CERs and ERUs)
Markets are likely to merge over time as agreement widens
CDM B i as cs
• CDM is to allow Annex I countries meet part of their emission           
reduction requirements for first commitment period 2008-2012 at 
lower costs in non-Annex I countries than could be done 
domestically. 
• Annex I countries are allowed to acquire Certified Emission 
Reductions (CERs) by implementing GHG mitigating CDM 
projects in non-Annex I countries. 
• Selling CERs is an additional stream of cash inflow to the 
project, which improves project economics.
• ODA (Official Development Assistance) funds can not be used 
in CDM investments.
• CDM projects shall support sustainable development in the host 
country
CDM Challenges 
• Quite complex CDM Modalities & Procedures 
• Heavy institutional requirements for project cycle (DNA, DOE 
Validation DOE Verification etc ),  , . .
• Knowledge gap between CER buyers & sellers.
• Limited access to finance by potential developers:
– Financial intermediaries lack of knowledge about CDM.      
– Lack of trained national CDM consultants.
– Investment climate in host countries (e.g. SS Africa).
Li it d b d t f ti f DNA– m e  u ge s or opera ons o  s.
– Need for national entities capable of bundling projects.
Th hl b f CDMe  mont y num er o  new  
projects is currently around 100
Number of CDM projects   
and potential credits
Project types 
The renewable energy category is 
rising fastest – HFC at its maximum
How will the issuance of CERs develop 
until the end of 2012?
Some regions are left behind
The share of projects
outside the big four 
has increased from
15% to 29% in 2009 
but  been reduced
again in 2010 
All CDM Projects in the Pipeline in Brazil + 
Mexico + India + China as a fraction of all projects          
The most active countries in Asia and 
Latin America 
Number of CDM projects in Latin 
America by country
G t l
Number of CDM projects in Asia by 
country
Argentina
Honduras
4%
Ecuador
3%
ua ema a
2% Others
8%
Vietnam
2%
Philippines
2% South Korea
2%
Sri Lanka
1% Others
1%
Brazil
41%Peru
4%
4%
China
51%
Thailand
3%
Indonesia
3%
Mexico
Chil
Colombia
6%
India
32%
Malaysia
3%
20%e
8%
CDM in Africa
Africa Number 
South Africa 32
Kenya 15
Egypt 13
Uganda 12
Morocco 9
Nigeria 8
Tanzania 5
Nairobi Framework
Congo DR 5
Tunisia 3
Ivory Coast 3
Rwanda 3
Cameroon 2
Senegal 2
Mozambique 1
Madagascar 1
Zambia 1
Ethiopia 1
Swaziland 1
Mali 1
Liberia 1
Cape Verde 1
Ghana 1
Mauritius 1
E t i l G i 0qua or a  u nea
Total 122
How big has the investments been in CDM?
Number MW At At
Sub-types used in CDM projects Total Total All years 2004 2005 2006 2007 2008 2009 2010 validation validation
Agriculture 0 0 0 0 0 0 0 0 0 0 0 0
Biomass energy 670 8956 3376 0 59 1336 1045 544 353 39 5364 211
Million US$
Investment in project that have requested registration
 
Cement 33 0 290 0 0 119 62 0 108 0 261 0
CO2 capture 3 0 43 0 0 0 43 0 0 0 13 17
Coal bed/mine methane 70 1143 533 0 0 0 162 145 226 0 689 9
Energy distribution 15 138 12 0 0 0 12 0 0 0 3272 0
EE households 32 0 115 0 0 0 0 0 34 80 152 12
EE i d t 141 125 708 0 0 92 331 229 55 0 810 4 n us ry
EE own generation 455 9921 3601 0 0 246 1010 1727 618 0 6027 434
EE service 17 0 79 0 0 78 0 0 1 0 55 0
EE supply side 70 33288 2549 0 0 7 114 74 2354 0 14844 3056
Forests 52 0 58 0 0 4 0 0 50 4 547 9
Fossil fuel switch 111 28631 8778 0 0 31 1565 3329 3853 0 4561 813
F iti 29 338 820 0 0 203 244 37 336 0 526 27ug ve 
Geothermal 14 621 489 0 0 432 13 24 20 0 447 52
HFCs 22 0 74 0 6 33 11 3 21 0 6 0
Hydro 1354 45749 17069 0 211 980 2164 3737 9080 897 27898 3789
Landfill gas 287 905 1295 18 72 316 352 137 363 36 1128 65
Methane avoidance 567 405 619 0 50 116 75 55 310 12 791 13
N2O 69 0 479 0 20 51 137 142 130 0 39 6
PFCs and SF6 15 0 371 0 0 0 0 27 55 288 44 52
Solar 43 387 1255 0 0 262 0 6 984 4 1476 90
Tidal 1 254 0 0 0 0 0 0 0 0 0 0
Transport 21 0 374 0 0 320 54 0 0 0 2479 0
Wind 877 35741 16698 0 344 1844 4227 3475 6176 633 25697 5243
Total 4968 166601 59687 18 762 6470 11621 13693 25128 1993 97128 13902
Some examples of small scale projects
COP15 k t CO2 t l th h CDM was ep   neu ra , roug   
project in Bangladesh
Kuyasa low-cost urban housing energy upgrade 
project, South Africa
Insulated ceilings; Solar Water Heater installation; and Energy 
Efficient Lighting. Validated as qualifying for the "Gold Standard". 
Solar PV drinking water disinfection in Rwanda
Will provide bacterially decontaminated water safe for 
drinking, food preparation and personal hygiene at two sites 
in rural Rwanda.
Partial Substitution of Coal by Jatropha Fruits and Biomass Residues 
in the Production of Portland Cement in Rwanda.
Substitution of Diesel for truck transport in Zambia
6 MW Bagasse Based Cogeneration Project in Nyanza,  
Kenya
Heaps of bagasse behind the factory 
premises
Composting of waste from agricultural markets in Dhaka, Bangladesh
UNEP Contribution to the NF
• A comprehensive capacity development package
• Provision of CDM knowledge and dissemination 
• CDM Bazaar & Pipeline
• Provision of technical and financial assistance to country’s 
i i i l d i di id l d f h CDM inst tut ona  an   n v ua  prepare ness  or t e    n more 
than 40 countries – impact on host country attractiveness as 
CDM destination 
• Support  to national CDM portfolio creation and or 
diversification
• Facilitation of national portfolios promotion and dissemination 
through regional events, such as the Regional Carbon Forum 
39
and in Carbon Expo
UNEP CDM capacity development program
Creates a
Institutional Capacity 
Development
Individual Capacity 
Development
Core business & 
regulatory frameworks 
for CDM investment
CDM workshops and 
training sessions for
   
national 
CDM project 
portfolios   
Modalities & 
Proced res for CDM
     
selected target audience
Identify assess and
 
and the 
institutional 
apabilit to
Guidance and 
u      
projects approval 
,     
formulate CDM projects
c y   
attract CDM 
investments
secure financing and
guidebooks (CDM 
investor guidebook)
Promote 
commitment of 
policy makers
     
implement CDM projects
project origination
project approval
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Promotion of national CDM portfolios in Regional Carbon Forums and Expo 
UNEP/URC capacity development     
activities in Africa
• CD4CDM
• Green Facility
• UNDP‐UNEP
• CASCADE
• CB for MEAs  (CDM) in 7 
i
41
countr es.
28 COUNTRIES; 11 LDC
Current UNEP/URC capacity 
development activities in Latin 
America & Caribbean
• CD4CDM
• UNDP & UNEP –
LCF in LAC
• CD for MEAs – CDM  
for the Caribbean
42
  
ACP CD4CDM
Project Overview
 –
• Funded by the EC – EUR 4,3 millions
• Simultaneous execution in 12 ACP countries + regional activities in the 
 
Caribbean and the Pacific
• Duration: 4 years
• Executing Agency: UNEP Risø Centre, in close coordination with CARICOM 
& 5C the AUC and SPREP and local partners.
Objectives
• enable targeted ACP countries to participate in the global carbon market
• provide skills to identify, design, approve, finance, implement and 
monitor CDM projects,
• emphasise the development of a regional CDM projects portfolio  that 
could be marketed in international carbon events 
43
• support the provision for Designated National Authority (DNA) website.
ACP CD4CDM –
Project participating countries
• Africa: Angola, Botswana, Côte d’Ivoire, Malawi, 
Nigeria, Rwanda and São Tomé and Principe
• Caribbean: Belize, Cuba and Trinidad and Tobago. 
Regional activities will also be conducted.
• Pacific: Fiji and Solomon Islands.  Regional activities 
will also be conducted
44
ACP – CD4CDM – National level     
• National CDM Project Portfolios 
• Potential sectors for CDM projects will be prioritized
• 48 Project Idea Notes (PINs) will be developed (4 per country)
• 24 Project Designs Documents will be formulated (2 per country)
• 4 POA PINs will be developed (2 per region)
• 2 4 POA DDs will be formulated for each region‐    –            
• Promotion of CDM Portfolios
• 3 Regional Carbon Forums will be organized
• Participating country delegations will be supported to participate in 
Carbon Expo 2011   
• 3 Regional Carbon Forums for the Financial sector
• National CDM websites will be developed
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ACP CD4CDM R i l l l –  – eg ona   eve
• Regional Work plans have been finished         
• Identification/selection of two to three high‐potential sectors for Program of 
Activities (POAs), that might be implemented at regional level, i.e., in several 
l dIs an  States 
• Regional POA Training Workshop (A regional workshop to present and discuss 
potential ideas for one or more Program of Activities under the CDM).
• 2  Regional Workshop for DNAs
• 4 POA PINs and 2POA DD for prioritized sectors in each region
• A regional workshop to present developments of PINs and POAs
• A regional Carbon Forum
• A regional Carbon Finance Bankers' Forum
• Participate in Carbon Expo to present and promote portfolio of PINs and PDDs
46
ACAD Facility: 
a PPP to Catalyze the African Carbon Market
47
Introducing 
• Innovative PPP for green financing supported by German Government 
with two aims:
o Facilitate realization/closure of replicable carbon projects
o Mainstream carbon capacity within African financial sector
• Secretariat embedded in Standard Bank following UNEP tender             
• ACAD as catalytic platform
o Risk sharing model, public‐private finance, seed capital + TA
• Addresses key barriers to more robust African market by:
o Enhancing transactional capacity within African banks
o Reducing high early‐stage costs and risks
o Providing a jump‐start financing solution
48
Key Activities
• Provide transaction cost sharing services with accompanying technical support to 
leverage closure of 10‐12 replicable transactions
o Roughly €50,000 per project 
o Local financiers, developers, or project proponents can apply
o Can disburse to service provider of choice and cover CDM documentation development, 
carbon auditing, registration fees, enviro‐legal studies, etc.
• Enhance hands‐on skills amongst African banks in project origination, financial 
appraisal, and due diligence
o Four advanced training workshops for developers and African FIs: Cape Town (Oct.                        
2009), Nairobi (Mar. & June 2010), Lagos (August 2010)
o Additional in‐house clinics  and training for Standard Bank & clients
• Investor outreach/mobilization
o 2nd African Bankers’ Carbon Finance & Investment Forum, Jo’burg, Nov. 4 ‐ 5, 2010
49
Approved Projects to Date
1. Lake Turkana Wind Power Project, KENYA
2. Lagos State Waste Management Authority Landfill Gas Projects in 
Lagos, NIGERIA
3. Athi River Mining Kaloleni Cement Plant Fuel Switch/EE project, 
KENYA
4. Matola Cement Coal to Gas Fuel Switch, MOZAMBIQUE
5. Clay Brick Sector EE Program – SOUTH AFRICA
6. International Ferrometals Waste Gas Co‐generation – SOUTH 
AFRICA
50
7. APA Integrated Waste Management Program, NIGERIA
Analytical Activities & Publications     
Support the informational and educational objectives 
• Guidebooks on specific issues of the CDM
of our  capacity development activities
           
o Introduction to the CDM: 2002
o CDM Information and Guidebook: Dec. 2003
o Institutional strategy to promote the CDM in Peru: Feb 2004                . 
o CDM legal issues Guidebook: May 2004
o Institutional issues in CDM implementation: May 2004
o CDM and Sustainable Development: Feb 2004        . 
o Guidebook on developing baselines for CDM projects: June 2004
o PDD Guidebook: Navigating the Pitfalls ‐ Second edition:   April 2008)
o Guidebook to Finance CDM projects: May 2007            
o Implementing CDM Projects: Guidebook to Host Country Legal Issues:  August 2009
o A Primer on CDM Programme of Activities: November 2009
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provide targeted audiences with ‘reference’ manuals containing clear operational 
instructions on concrete topics for which public information is already available. 
Analytical Activities & Publications
• Carbon Market Perspective Series
o 2010 Can Carbon Markets Promote REDD+ ‐          
Activities in Developing Countries
o 2009 ‐ NAMAS and the Carbon Market
Upcoming
            
o 2008 ‐ A Reformed CDM ‐ Including New 
Mechanisms For Sustainable Development        
o 2007 ‐ Equal Exchange: Determining a Fair Price for 
Carbon 
52
aims at comprising an annual special feature on a topic of pivotal importance to 
all developing countries in the global carbon market
Analytical activities & publications
• CD4CDM Working Paper Series
     
1. Facing Destruction without Representation? Low‐Power Groups in Climate 
Negotiations on Post‐Kyoto CDM  
2. PoA CDM Manual ‐ Mini Biogas Plants for Households  
3. Electricity sector crediting mechanism based on a power plant emission                   
standard: A clear signal to power generation companies and utilities planning 
new power plants in developing countries post‐2012  
4. Electricity sector no‐lose targets in developing countries for post‐2012: 
Assessment of emissions reduction and reduction credits  
5. Technology and knowledge transfer from Annex 1 countries to Non Annex 1 
countries under the CDM ‐ An empirical case study of CDM projects 
implemented in Malaysia  
6. A quantitative analysis of the cost‐effectiveness of project types in the CDM 
Pipeline  
7. Potentials and barriers for end‐use energy efficiency under programmatic 
CDM  
8. Sustainable Development Benefits of Clean Development Projects  
9 Ri k d Ch f C bi d F d Bi P j d h. s s an   ances o   om ne   orestry an   omass  ro ects un er t e 
Clean Development Mechanism
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analytical in nature and are designed to address critical policy issues and methodological 
barriers constraining the CDM through cutting‐edge independent research. 
Analytical activities & publications     
• CDM data & analysis ‐ CDM&JIPipeline
o A web based data base compiling CDM 
projects
o Analysis and market surveillance
o Projections of GHG emission reductions
o Calculation of different parameters
o It also contains the baseline & 
monitoring methodologies, a list of 
DOEs and several analyses. Almost all 
information is from cdm.unfccc.int and 
ji.unfccc.int.   
54
Data base and analysis providing monthly
i l l f f i f i hV rtua  p at orm  or  n ormat on exc ange
55
Regional activities 
•Africa Carbon Forum S l S 2008
Investment mobilization and 
engaging the finance sector
Regional Carbon Forums
    ,  enega ,  ep.  ; 
Kenya,  March 2010
•Latin America Carbon Forums, Quito 2006, 
       
• African Bankers’ Carbon Finance Investment 
Forum. May 2007 & October 2010 
Lima 2007, Santiago 2008, Panama 2009, DR 2010
9 Knowledge and information sharing platforms
9 Bring together CDM stakeholders to benefit from:
Johannesburg
• Dakar, Senegal: Carbon finance perspectives 
for the banking sector. Feb 12‐14, 2008
9 Updates on Carbon markets; technical knowledge 
sharing on conferences; trade fair and capacity‐
development sessions,
• Training finance sector staff – Regional 
Financial Sector CDM Forum, Lima, Nov 2008
9 Organizers: IETA, UNEP/Risø, WB, OLADE, UNDP, and 
UNFCCC
• Finance guidebook
56
UNEP POA Facility
Upcoming
• Facilitating ‘Programmes of Activities’ for the Clean 
Development Mechanism (CDM) in Africa (FPAC)
• Provide sub‐Saharan Africa with access to international carbon finance
• The Programme will demonstrate pilot renewable energy applications under 
“P f A i i i ” (P A )rogrammes o   ct v t es   o s
• The pilot schemes will be disseminated across Africa for independent replication. 
• Th il t ill di tl b fit h t itie p o s w   rec y  ene   os  commun es
• The outputs are expected to include: four country pilot schemes, and one regional 
pilot, to test and demonstrate the PoA approach; communities in pilot locations 
have access to cost effective and efficient energy; 
• PoA pilot schemes demonstrated for independent replication across Africa. 
57
Web based tools and platforms
• Web based CDMMethodology Selection Tool NEW         
o A handy and simple tool
i h d l i bo Categor zes met o o og es  y 
technology
o It facilitates choosing a 
methodology that is applicable 
to the type of CDM project you 
are planning to develop     
o Builds on the list of approved 
methodologies
o It is updated regularly
o It is a work in progress –
comments and suggestions for
58
       
improvement are welcome
• CDMMethodology Fact Sheets
Web based selection tool and info platform
      A snapshot review of 
technologies used to 
date in CDM activities, 
NEW
including:
• An example of 
application including: 
• Investment
• Estimated CERs 
revenues
• Performance under 
CDM
• Methodology 
applicable to the 
59
technology
Thank you!!
Visit us…
www uneprisoe org
Upcoming – May 2009
. .
www.cd4cdm.org
www.cdmbazaar.net
60
www.cdmpipeline.org
www.cdm-meth.org
